The quality of sleep has a great relationship with health. The result of sleep stage classification is an important indicator to measure the quality of sleep. It was found that the symbolic transfer entropy about the α wave of the wake and the first stage of non-rapid eye movement sleep reflect on the changes of sleep stage. And it was confirmed by T test and multisamples experiments. The symbolic transfer entropy can apply into automatic sleep stage classification. By Multi-parameter analysis it could achieve a higher accuracy of sleep stage classification.
Introduction
Sleep is a important activity of human. Sleep stage research results are important criterion for evaluating quality of human sleep. According to the performance of the electroencephalogram (EEG), with reference to the EMG signal (EMG), eye signals (EOG), sleep stages were divided into wake stages, non-rapid eye movement sleep stages (NREM) and rapid eye movement sleep stages. NREM also can be divided into I stages, II stages, III stages and IV stages. Human brain sleep EEG contains a large number of physiological and disease information which has a very important clinical value not only for providing diagnostic evidence for sleep disorders, but also for providing an effective treatment for certain sleep disorders.
Sleep EEG signals are chaotic signals which have a wide range of nonlinear dynamical characteristics [1] . The correlation dimension, Lyapunov exponent, approximate entropy were applied in the field of sleep EEG studies [2] . We know that with the deepening of sleep from the awake state, the brain activity degrees reduction of freedom which suggests that the brain cell is continuing coupling, or the original active part is continuing inacting [3] . Hence the correlation of the EEG signal enhanced.
Human body was in line with three basic characteristics of the dissipative structure. So the symbolic transfer entropy (STE) [4] [5] [6] When normal adults are in a clear, quiet, eyes closed state, the basic rhythm of the EEG is the occipital α wave while at other sites it is based on a small amount of slow-wave-based α wave. To judge whether brain waves are normal, it is according to their age, the frequency of the EEG, volatility, on both sides of the symmetry and the number of slow-wave part of the way and the presence of pathological wave analysis. It is decisive diagnostic value for epilepsy in Khotan epileptic seizures of intermittent period because the electroencephalogram may have paroxysmal high amplitude slow wave, spikes, sharp wave, spike a slowwave integrated the so-called "painful discharge performance.
In this paper, we used STE method to analyze the α wave of different physiological and pathological states of epilepsy EEG signals and reached some inspired results.
Theory

Symbolizing time series
Assuming ECG sequence is X, X ={ 0
x }, and sequence length is N.Transferring the sequence X into a sequence of symbols 
x )， p is the transition probability density . If not haing Markov bias, it indicates Y having no effect on X. Then transfer entropy can also be seen as the permutation entropy
The transfer entropy of sequence X and sequence Y is defined as: 
Data analysis
Sleep EEG data used in this paper were from the PhysioBank the MIT-BIH Polysomnographic Database. Records in the Database is a multi-parameter sleep data, including EEG, ECG, EOG, EMG etc. The data sampling frequency is of 250Hz. The paper used one lead EEG signals of multiparameter sleep data from subject slp41 (C4-A1) whose wake stage and NREM I sleep stage signal was extracted. Each stage was of 7500 sampling points. The sleep process is continuous, so the 7500 point may not entirely belong to a sleep stage and we used 2000 sampling points between 2500-5000 points.
When multisample confirming experi mental laws, it was randomly selected three samples which were taken in this experiment were slp41, slp48, slp59. The EEG leads were slp41 (C4-A1), slp48 (C3-O1), slp59 (C3-O1) respectively. slp41 (C4-A1) was on behalf of the receiver 41 whose EEG was obtained through the C4-A1. Similarly, slp48 (C3-O1), slp59 (C3-O1) showed that 48th and 59th subjects' EEG were taken from leads C3-O1. It was randomly extracted 5 wake stage signals and 5 NREM I stage signals from subjects slp41 with data length 2000. The mean and variance of symbolic transfer entropy for these signals when at n=4 were calculated. The experimental results were shown in Tab. 1. The following is the T test results.
According to Tab. 2, the mean and variance of the symbolic transfer entropy for these signals were shown in Figure 1 . 
Discussion
Reflect the relevance of the two time series or degree of confusion STE STE larger the value, the greater uncertainty, the sequence of a large degree of confusion. Instead, STE smaller the value, the smaller uncertainty, the degree of serial correlation.sober period of the brain from the outside world to accept more nerve cell activity randomness brain greater freedom of movement, the brain is more active, the two time series degree of confusion, STE value. sleep into NREM sleep stage.brain, though they do not stop their activities, but when muscle relaxation, nerve reflexes, degrees of freedom to reduce brain activity, brain cell coupling, or the original active part inactivation EEG degree of confusion decreases STE value decreasesseen that the experimental results and the theoretical analysis is consistent.
Conclusions
Preliminary exploration of this paper as an the STE application in sleep EEG analysis to distinguish between waking and NREM sleep stage I, and prove the feasibility of the method. STE-based sleep staging method can be further extended to Phase II of NREM sleep,distinguish phase III, IV and REM period. mentioned in this article STE, a quantitative parameters of the relevance of the two time series, this algorithm reduces the coordination requirements between the parameters calculated easily and quickly, suitable for real-time processing,also reduce the sensitivity to noise, certain anti-jamming capability. these features greatly facilitated the transfer entropy time series analysis. Sleep is an extremely complex and dynamic process, clinical, are based on a multi-parameter by experienced doctors artificial sleep staging has a close relationship. Proposed in this paper the STE and sleep stage, can extract various stag-ing eigenvalue, very good expression changes in the sleep state, a new judge for the sleep automation installments research increased.
